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¢ GOES-R is the newest generation of United States 
geostationary weather satellites 


¢ Provides the first update in sensor te 
since the GOES-I launch in 199: 
Four satellites in the series: GOES-R, S, 1 
Joint mission between NASA and NOAA — ie \ ; : } 
* Continuing the successful partnership on weather _ Advanced Baseline | 
satellite programs since the 1970s : - ___ Imager 
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GOES-R Mission Key Requirements h , Space Weather 


Earth observation from 68°N to 68°S lattitude & 150°E to 2°W longitude 
Full Earth disk image every 15 minutes 

Key Performance Parameter (KPP): Cloud and Moisture Imagery 
Data Latency less than or equal to product refresh rate 

34 atmospheric, land, ocean, space, and solar weather products 
Replacement for failed spacecraft with on-orbit spare: 3 weeks 
Mission availability for East and West stations: 0.80 

Data outages <=6 hours per year 

7 day Satellite autonomy 
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GOES 4-7 | 
- Vertical 
Profiling 


_ GOES 8-12 


A History of GOES Weather Satellites 
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GOES-R Series 
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Implementation Start 
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GOES-R&S 
LV Start 


PDR CDR 


SDR 


1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 


MOR 


FOR 


Grd Sys 
Delivery 


GOES-R 


[Cfo] Ss) 


PSR 


ORR 
PSR 


A 


* 


ATO |} Antenna 
Completion 


YN GOES-R Operating Life 


R Launch 


7 NG GOES-S Operating Life | 
aunch 


T Launch 


y N | 


U Launch 


NAL EMR: 
aaa : EH, 


(ire 1 @ 
ie e] ” | 
> = e 
gz : iy . 
= = bg * ad > 
, x 
SWORE KE 


On-orbit Storage 

vy 105°W GOES-East 
GOES-West 75°W 
137°W 


NOAA Satellite Operations 
Facility, Suitland MD 
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Primary instrument in GOES-R series 
16 channel imager 


NWAKete KUL atom ele l t=] alectom lama al-mvaciiel(smelalemal=t-lelalieclacte 
wavelengths 


Tan} lac) =M0] oXe)amolaa-lalmer-)ey-) 0) |iu l= [alc] ol=1e1 a e-) i (2,9 
Joye] 4-1 9.0 Par lalomaclea) ole) e-) a =sve) [Uiale)an (a), 


SNR Pixel 
Central : 
Band Wavelength or size 
NEdT (at nadir) Band Name/Use 
1km Blue 
0.5km Red 
1km Vegetation 
2km Cirrus 
1km Snow/Ice 
2km Cloud Particle Size 
2km Shortwave Window 
2km Upper-Level Tropospheric Water Vapor 
2km Mid-Level Tropospheric Water Vapor 
2km Lower-level Water Vapor s 
2km Cloud-Top Phase . 
ai Scare ABI at Harris Corp 
Long- : 2km Clean IR Longwave Window 
Wave ; 2km IR Longwave Window 
Infrared 2km Dirty Longwave Window 
2km CO2 longwave infrared 
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3X More Spectral Information 
GOES-N Series Imager 


GOES-R Series ABI 


Vegetation 


Courtesy: NOAA/NESDIS STAR, CIMSS and GOES-R Imagery Team 


In 15 Minutes, GOES-N Imager can scan: In 15 Minutes, GOES-R ABI can scan: 


¢ Most (3/5) of a Full Disk Image e 15 Mesoscale Images 
e 3CONUS Images 


Image. Data from AWG Proxy Teams. ® 1 Full Disk Image 


Courtesy Jun Li and Chian-Yi Liu (CIMSS). Water vapor 


forecaster situational awareness and confidence ~ 
1g in more accurate storm warnings (impro\ ky 
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GLM at Lockheed Martin ATC 
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Continuously images the sun in 6 extreme ultraviolet 1* SUVI Data Release 
Fs ws i‘ A 94 A/6.3 MK 131A/0.4, 10.0 & 15.8 WK 171A/ 0.65 MK 
wavelengths to characterize active region complexity 
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ejection source regions 


Thematic maps will be used to automate the 
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Improves geomagnetic storm forecasting 


195 A/1.5 & 20 MK 284 A/2.5 MK 304 A / 0.03 MK 


SUVI at 
Lockheed Martin 
ATC 
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X-ray Irradiance Sensors (EXIS) 


EXIS Observes a Solar Flare 
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> Extreme Ultraviolet Sensor (EUVS): monitors solar variations 
that affect satellite drag, and ionospheric changes impacting 
(oXoyanlaaleralierchalelam-jalemar-hvdt-x-)d(elame) el-e-hale) als 
> X-Ray Sensor (XRS): detects the beginning, duration, and 
magnitude of solar X-ray flares 


EXIS at the University of di: . ‘ 
Colorado LASP a 
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Space Environment in-Situ Sensor Suite 
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e SEISS consists of energetic particle sensors to monitor proton, SEISS at Assurance Technology Corp 


electron and alpha particle fluxes 


e SEISS provides: 


Differential Electron Energy Channels 
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09:00 09:15 09:30 09:45 10:00 10:15 
GOES-16 2017-01-19 MPS-HI Electron Telescope 4 


Differential Proton Energy Channels 
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Proton Energy (keV) 


Magnetometer 


Magnetometer 
Consists of two sensors located on an 8 meter deployable boom Sensor at MEDA 


structure that distances them from the magnetic signature of the 
spacecraft 
e Each sensor uses 3 flux gate magnetometers to measure the Mag Boom at ATK 
(ola uatoy-Xo)at-] MY=teukolanaelaaleleyal=la) eee) maal-m at-) aap cm ent-}-mill (0) lie — 
Magnetic field measurements provide information on the general . 
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commencements, substorms, & magnetopause crossings 


Outboard MAG Uncalibrated Data from 22 December 2016 
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Magnetic Field Strength (Uncalibrated NanoTesta) 


1st Mag Data _ ; ‘ 
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21:59:00 22:29:00 22:59:00 23:29:00 
| Time [hours:minutes:seconds] 


20:29:00 20:59:00 21:29:00 
Coordinated Universal 


Search and Rescue Satellite Aided Tracking (SARSAT) 2 . | 


— All GOES-R satellites support the SARSAT system by relaying distress 

signals from 406 MHz emergency beacons 
Information Network (HRIT/EMWIN) 

— Delivers selected imagery, charts, other environmental data 
products, and text messages (NWS Watches and Warnings) to 
hemispheric users. 

sen olanle)iat-liKe)aWe) mcoler-)Vacm M pV Nim (Meo)’(Mat-1Kom [ahie)aant-la ela le-larsianlcisi(e)ay} 
and Emergency Managers Weather Information Network services 

Data Collection System (DCS) 

— GOES-R spacecraft relay data transmissions for ~20,000 in-situ 

Vail qe)avaat=laie-) mer-)e- mo) f-1die)aaatcmige)eam-lelgescmaal-mal-lealh) olal-lae 
GOES Rebroadcast (GRB) 

— GRB will contain the Level 1b data from each of the GOES-R Series 
instruments and is the GOES-R Series version of today’s GOES — 
NVatele)(omcelaantch@n (CAVAN a9) ‘s 


Remote Automated Vveather Stations 
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GOES-R Spacecraft Overview 


SEISS Cabinet houses 
4 of 5 sensors 


Antenna Wing hosts 
communications services agp Solar Pointing Platform on Solar Array Ving 
y provides constant view of Sun for SUV & EXIS 


Earth Pointing Platform isolated from Spacecraft body 
to provide low jitter environment for ABI and GLM. 
Platform has star trackers and gyro to provide 


attitude information for instrument navigation. 
Magnetometer & 5 SFISS sensor on +X panel not shown 
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e Customized Lockheed Martin A2100 spacecraft with upgrades to meet GOES-R requirements 
— Stable and accurate pointing achieved with: 
am Xo) 1n-lom t-] adem ce)laialal-mal-iace)aan 
¢ Isolated Reaction Wheels 
* Correction of spacecraft-induced torques with reaction wheel speed changes 
e Accurate attitude sensing with gyro, star tracker, and diagnostic accelerometers 


sane \ Coe) 8-1-1 ad lat oan lanl =m (o)-1en eM) -)a(@) aN <=1-) 0) a)o4 Key GOES-R Space Segment Performance Parameters 


d Requirement Performance 
or aalelaarsvaraelan adjustment manuevers Attiude Knowledge - Diurnal 45urad 30 26prad 30 
: j Attitude Integrated Rate Error provided to ABI - 1 Sec 1prad 30 X&Y, 1.54 30Z 0.8urad 30 
¢ Low th rust rocket engines with Pointing Attitude Integrated Rate Error provided to ABI - 30 Sec 2urad 30 X&Y, 2.5. 30 Z <1.0urad 30 
feeladsvealela fei a eyo) itexe. torq ues Attitude Integrated Rate Error provided to ABI - 300 Sec 7urad 30 per axis <=1.8urad 30 
Attitude Integrated Rate Error provided to ABI - 900 Sec 18.5urad 30 per axis <=2.7urad 30 
— Onboard orbit determination In-Track Position 75m 30 13m 30 
Orbit Cross-Track Position 75m 30 7.3m 30 
O 4st civilian use of GPS in geo foyae) ie Knowledge _ Radial Position 100m 30 20m 30 
e “e. Velocity 6 cm/sec 30 0.85 cm/sec 30 
= High speed, error free data transmission Navigation ABI 28urad (1km at nadir) 30 20urad 30 
. Accuracy GLM 140urad (5km at nadir) 30 <90urad 30 
SpaceWire data bus EMI EMI (for SAR and DCPR) in UHF band -12 dBuV/m -24 dBuv/m 
e GOES-R Reliable Data Delivery >Yre neler) | Raw Data _—_—s Transmit Data Rate 120Mbps 120Mbps 
Transmission Raw Data Link Margin 3dB 9dB 
— EMI compatibility with UHF payloads 


Fuel Lifetime For on-orbit storage + operations 15 years 20 years 


e Stringent EMI design and test methods 17 


ABI Envelope Case999 - Translation Acceleration SRS Response 


Acceleration SRS | 

GNO2ES Specification 
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Frequency (Hz) 


ABI Envelope Case999 - Translation Acceleration SRS Response 


Acceleration SRS 

GNC215 Spectication 

ABIUIIDT 19 Specification 
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Response Spectra / Q (mg), Q 
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Spacecraft Body Rates during ABI Scanning, before and after 
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EPP with Isolation — 
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Reaction Wheels Isolation to Minimize Earth Pointing Platform Isolated to 
Disturbances Transmitted to Spacecraft WY Tallan P20 DU ge cig ecoeCoy\= fae myy| 


CTO] seyew | 6 ABI 1° Light, January 7, 2017 
, RGB using 0.47um, 0.64um, 0.86um 
Imagery y 
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GOES-16 vs GOES-13 on January 15, 2017 


Full Disk Imagery Increased 
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GOES-R every 15 minutes 
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1010101 G-13 IMG 1 27 JUN 17178 234500 02490 05774 18.00 


Courtesy Dan Lindsey,-Golorado State-University/CIRA 


ABI Tracks Wild Fires 


Courtesy Bill Line, 
National Weather Service 


3.9 um and 0.47 um GOES-16 2017-09-09 20:01!492 
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Courtesy NASA Short-term Prediction 

Research and Transition Center Ti L 10-79 159 160-2 2 r 1199 1200-19992 

SPORT GOES-16 GLM Group Density 2017 Aug 26 20:32 UTC (2 min) Dis 
Preliminary Non-Operational 


ABI Band 13 Infrared Imagery 
Severe Weather in Eastern U.S. 
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GLM Lightning Detected during 
Severe Weather in Eastern U.S. 
” © NOAA = NASR # rel iminar 
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Courtesy 
Lockheed Martin 


GOES-16 GLM 2617-64-28 18:66 UTC 6606.6x real time 
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Time: 2017-01-21T18:14:48.0Z, dt=240.0s 
20170121_181448_0000027.fits 
Courtesy T_OBS= 


Lockheed Martin channel=, sources(NONE) 
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GLM lightning groups . 


GLM GROUP DAY 2017237 2017237) TIME 1246%9§124717; PLAX CLO 


GLM GROUP DAY 2017237 2017237 TIME 124517 124517) REAX CLD 
Courtesy UW CIMSS 
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GOES-S Satellite 
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Many thanks to the GOES-R Team! 
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Check out the latest GOES-16 Imagery at: 


